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1. Introduction
  Mosquitoes are considered as vectors of malaria, dengue 
fever, yellow fever, filariasis, and several other diseases. 
In addition they are among of the most annoying pests 
in the world. They comprise a biting problem which can 
cause allergic responses on humans. More comprehensive 
efforts have been made to control mosquitoes than any 
other medically important insects. Malaria remains a major 
public health problem in southern part of the country 
which comprises about 80% of all malaria cases in the 
country. In this part of the country there are six anopheline 
mosquitoes as malaria vectors including Anopheles stephensi 
(An. stephensi)[1-5], Anopheles culicifacies (An. culicifacies)[6], 
Anopheles dthali (An. dthali), Anopheles fluviatilis (An. 
fluviatilis)[7-11], Anopheles superpictus (An. superpictus), and 
Anopheles pulcherrimus (An. pulcherrimus)[12-15]. Anopheles 
sahacrovi (An. sahacrovi)[16,17] and Anopheles maculipennis 
(An. maculipennis)[18,19] are considered as malaria vector in 
northern part of the country. 
  Chemical control methods have been applied against 
either the immature or the adult of malaria vectors[20-23]. 
Chemical larvicides are the most important parts of such 
programme. Mosquito control, using chemical larvicides 
have been performed during the fight against malaria in 
Iran and still are considered as an important part of vector 
control. Temephos, an organophosphorate compound 
which is recommended as the most appropriate larvicide 
for the control of Anopheles[24] now it is considered as a 
toxic material to fish and other non-target organisms as 
well as the environment, and also it causes the increase 
of insecticide resistance of arthropods. There are several 
reports indicating resistance of vector to chemical 
insecticides in Iran. Hence, scientists are looking for 
alternatives to conventional pesticides which are safe 
to environment and human health and other non target 
organisms. There are several reports on the phytochemistry, 
larvicidal and repellency effect of different plants against 
malaria vectors[25-30]. The extract of whole leaf and essential 
oil of certain plants have been investigated, and showed 
toxic effect against some public health pests[31-35 ].
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  Anopheles mosquitoes as the natural vectors of humane 
malaria are the subject of such studies. Some of secondary 
plant metabolites as botanical insecticides have shown 
larvicidal properties against anopheles and also being eco-
friendly[36].  
  Eucalyptus is an evergreen non native plant in Iran and 
now widely cultivated across the country. This genus is 
originally from Australia belong to the Myrtaceae family, 
Myrtoideae subfamily, Eucalypteae tribe, and Eucalyptus 
subgenus. It includes more than 700 species while some of 
them are used in traditional medicine to cure many medical 
conditions[37,38]. However, certain species of genus of 
Eucalyptus are widely used in modern medicine. Eucalyptus 
camaldulensis (E. camaldulensis) has been used to treate 
lung diseases and cough in medicines like expectorants[39]. 
It has also the antituberculosis, antibacterial and antifungal 
microbiostatic, disinfectant properties[40].
  Insecticidal properties including larvicidal and mosquito 
repellent activites of the botanical family Myrtaceae have 
been investigated. Leaves of the Eucalyptus genus in this 
family have cineol, and show good mosquito repellent 
activity. 
  In this study constituents of essential oils using gas 
chromatography/mass spectrometry (GC/MS) were analyzed 
and then the efficacy of essential oils and methanol extract 
from leaf were tested against larval stages of An. stephensi.
2. Materials and methods
2.1. Mosquito rearing
  The 4th instar larvae of laboratory-reared An. stephensi 
of Bandar Abass strain were used in this study. The colony 
was established in the insectarium of the Department of 
Medical Entomology & Vector Control, Tehran University of 
Medical Sciences and maintained at 27 曟, (70依10)% relative 
humidity, with a photoperiod of 12 h in light and 12 h in the 
dark. 
2.2. Plant materials
  Fresh leaves from 5-year-old tree of E. camaldulensis 
were obtained from herbarium of Faculty of Pharmacology, 
Tehran University of Medical Sciences. The species were 
identified and the voucher specimens (84 160) were deposited 
at the herbarium.
2.3. Essential oil isolation
  The leaves (100 g) of E. camaldulensis were picked out 
during the morning. The essential oils were isolated by 
hydrodistillation using a modified Clevenger-type apparatus 
for 3 h. The obtained oil was dried over anhydrous sodium 
sulphate, and stored in amber-coloured vials at 5 曟 for later 
investigation. 
2.4. Preparation of methanol extract
  Dry leaves of plant (200 g) were submitted to percolation 
with ethanol (1 600 mL, 80%) during 48 h and this procedure 
was repeated thrice. The extract was then evaporated in a 
rotary evaporator.
2.5. GC/MS
  Water and steam distilled oils of plant were analyzed by a 
Agilent Technology 5973 mass selective detector connected 
with a HP 6890 gas chromatograph. The separation was 
achieved by use of a HP1MS (Fused silica) capillary column 
(30 m 伊 0.25 mm; film thickness 0.25 毺m) as follows: 40 曟 
for one min, then to 250 曟 at 5 曟  per min. The injector 
temperature and the detector temperature were 250 曟 and 
230 曟, respectively. Helium rinsing used as the carrier gas 
(1 mL/min). Mass spectra were taken at 70 eV. Relative 
percentage amounts were calculated from peak areas using 
a Shimadzu CR4A chromatopac. GC/MS analysis of the 
hydrodistilled oil of plant  was performed as it was reported 
previously.
2.6. Identification of the compounds 
  Retention indices (RI) of the components were calculated 
using retention times of n-alkans that were injected after the 
oil at the same chromatographic conditions. The compounds 
were identified by comparison of mass spectra and RI with 
authentic samples, published data and data from computer 
library (Wiley 7n.L). 
2.7. Biological study
  According to WHO recommendation[41], 4th  instar larvae of 
An. stephensi were exposed to essential oil at concentrations 
of 10, 20, 40, 80 and 160 ppm and methanol extract in 
distilled water at 20, 40, 80, 160, 320, 640 and 1 280  ppm for 
24 h. Mortality was counted after 24 hours recovery period. 
2.8. Statistical analysis
  The lethal concentrations (LC50 and LC90) were calculated 
using Probit analysis[42]. The percentage of mortality was 
corrected for control mortality using Abbott’s formula and 
the results were plotted on log/probability paper using the 
method of Finney (1971). Differences between means were 
considered significant at P <0.05.
3. Results 
3.1. Chemical constituents of essential oils
  The constituents of E. camaldulensis essential oil are 
shown in Table 1. The oil was light yellow with a distinct 
sharp odour in a yielding of 1.8% (w/w) for hydrodistillation. 
In the essential oil extracted from leaves 28 compounds 
were identified, corresponding to 99.60% of the total oil. 
Eight monoterpene hydrocarbons (21.76%), 8 oxygenated 
monoterpenes (72.29%), 7 sesquiterpene hydrocarbons 
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(2.37%), and 5 oxygenated sesquiterpenes (3.18%) were 
identified in the essential oil. The main constituents in the 
leaf essential oil were 1,8-cineole (69.46%), 毭-Terpinene 
(15.10%), 毩-Pinene (5.47%), Globulol (2.00%). 
3.2. Mosquito larvicidal activity of essential oil
  Table 2 shows the parameters of probit regression line of 
An. stephensi larval susceptibility to methanol and essential 
oil extraction of E. camaldulensis at different interval 
concentrations. Moreover, probit regression lines for two 
extracts are shown in Figure 1. There was no significant 
difference between the essential oils and methanolic extract 
in this study. Essential oil of E. camaldulensis at 320 ppm 
and 1 280 ppm induced almost 100% larval mortality of 
An. stephensi in 24 hours. From a comparison of the LC50 
and LC90 values of essential oil and methanolic extract of 
E. camaldulensis against 4th instar larvae of An. stephensi 
exhibited that essential oil showed an appropriate toxicity 
against An. stephensi larvae. The LC50 values for essential oil 
and methanolic extract were 50.92-129.61 and 265.98-610.32 
ppm, respectively, with corresponding LC90 values of 148.22-
422.56 and 1 168.77-6 559.68 ppm, respectively. Control 
treatments (ethanol and methanol solutions) had no effect on 
the larvae.
 















Figure 1. Probit regression lines of An. stephensi exposed to different 
interval concentrations of E. camaldulensis extraction.
Table 2 
Parameters of probit regression line of An. stephensi to methanol and essential oil extraction of E. camaldulensis at different 
interval concentrations.
Specimens A B依 SE LC50 95% CI LC90  95% CI 氈
2 P value
Methanol extract   0.37 1.78依0.13 397.75 265.98-610.32 3 085.18 1 168.77-6559.68 22.24 <0.05
Essential oil -1.59 3.37依0.18   89.85   50.92-129.61    215.26 148.22-422.56 29.50 <0.05
 
4. Discussion
  The tree Eucalyptus is cultivated for its oil, pulp, gum, 
timber medicine values. The oil extract of tree possesses 
wide range of biological activities such as antimicrobial, 
fungicidal, insecticidal, insect repellent herbicidal 
acaricidal and nematicidal[43]. Essential oil, whole plant 
extract, aqueous extract, leaf extract, acetone extract, 
ethanolic extract, methanol extract of different plants were 
used against mosquitoes as adulticide, larvicide, growth 
regulator, repellent, anti-popuational and oviposition 
inhibitor worldwide. According to GC-MS analyze the major 
constituent of the leaf essential oil is 1,8-cineole. This 
species has relatively low sesquiterpene contents, as also 
noted by several studies[44].
  The leaf essential oil from E. camaldulensis has excellent 
inhibitory effect against An. stephensi larvae. 
  The essential oil was tested against mature and immature 
mosquito vector An. stephensi. The results showed 100% 
mortality at 160 ppm[36]. The larvicidal activity of essential 
oil and pine resin essential oil (turpentine) and their major 
components (毩- and 毬-pinene and 1,8-cineole) were 
Table 1 
Chemical constituents of leaf essential oils from E. camaldulensis.
Compound RI Percentage(%)
毩-Thujene   899   0.12
毩-Pinene   905   5.47
Camphene   922   0.03
毬-Pinene   946   0.21
毬-Myrcene   957   0.30
1,8-Cineole   998 69.46
毬-Ocimene 1 007   0.01
毭-Terpinene 1 028 15.10
Terpinolene 1 057   0.53
1-Terpineol 1 106   0.03
Limonene Oxide(cis) 1 112   0.01
毩-Terpineol 1 162   1.29
trans-Carveol 1 189   0.02
Geraniol 1 222   0.13
Geranial 1 240   0.04
毩-Terpienyl Acetate 1 327   1.31
毩-Gurjunene 1 376   0.34
毬-Gurjunene 1 401   0.10
Aromadendrene 1 410   1.72
毬-Selinene 1 457   0.06
毭-Cadinene 1 483   0.05
Δ-Cadinene 1 491   0.07
毩-Calacorene 1 519   0.03
Epi Globulol 1 541   0.29
Globulol 1 559   2.00
Viridiflorol 1 565   0.61
毬-Eudesmol 1 623   0.23
毩-Cadinol 1 631   0.05
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determined against Aedes aegypti. Larvicidal activity of the 
essential oil components showed that 毩- and 毬-pinene 
present low LC50 values (15.4 and 12.1 ppm, respectively), 
whereas pure 1,8-cineole showed an LC50 of 57.2 ppm. 
There are several report on the repellency of Eucalyptus 
plants against mosquitoes[45]. Both seed and leaf extract of 
E. globulus against Culex pipiens display 100% and 80 % 
mortality at 1 000 ppm[46].
  Our findings suggested that the use of essential oil from E. 
camaldulensis in insect control is an alternative pest control 
method for replacement of some chemical compounds on 
the environment. Although further research is recommended 
for plant extract formulation under the field condition for 
understanding the efficacy of plant for vector borne disease 
control. Additionally Eucalyptus trees can be used for 
drying marshy areas and other plots of land with a high 
water table. Species that grow rapidly and use a lot of water 
are particularly suitable. The trees dry the land by allowing 
water to evaporate through their leaves.
Role of funding source
 
  This work was suported by Centre of Enriromental 
Research, Tums, Iran (grant No.88-01-46-661)
Conflict of interest statement
  We declare that we have no conflict of interest.
Acknowledgements
  The authors are thankful to Prof. Amin for his advice and 
Mr Baddarkhani for his assistance of  plant extraction from 
Department of Pharmacognosy Faculty of Pharmacology, 
Tehran University of Medical Sciences (TUMS), Iran. Special 
thanks to Department of Medical Entomology and Vector 
Control, School of Public Health, TUMS for providing the test 
mosquito, Anopheles stephensi. This work was supported by 
grants from the Centre of Environmental Research, TUMS, 
Iran, Project No.88-01-46-8661.
References
[1]   Abai MR, Mehravaran A, Vatandoost H, Oshaghi MA, Javadian 
E, Mashayekhi M, et al. Comparative performance of imagicides 
on Anopheles stephensi, main malaria vector in a malarious area, 
southern Iran. J Vector-Borne Dis  2008; 45(4): 307-12. 
[2]   Davarai B, Vatandoost H, Ladonni H, Shaeghi M, Oshaghi MA, 
Basseri HR, et al. Comparative efficacy of different imagicides 
against different strains of Anopheles stephensi  in the malarious 
areas of Iran, 2004-2005. Pakistan J Biol Sci 2006; 9: 885-892. 
[3]   Vatandoost H, Oshaghi M, Abaie MR, Shahi M, Yaghoobi F, 
Baghai M, et al. Bionomics of Anopheles stephensi  Liston in the 
malarious area of Hormozgan province, southern Iran. Acta Trop 
2006b; 97: 196-205. 
[4]   Vatandoost H, Abai MR, Abbasi M, Shaeghi M, Abtahi M, Rafie 
F. Designing of a laboratory model for evaluation of the residual 
effects of deltamethrin (K-othrine WP 5%) on different surfaces 
against malaria vector, Anopheles stephensi (Diptera: Culicidae).  J 
Vector Borne Dis 2009; 46(4): 261-7.
[5]   Davari B, Vatandoost H, Oshaghi MA, Ladonni H, Enayati AA, 
Shaeghi M, et al. Selection of Anopheles stephensi with DDT and 
dieldrin and cross-resistance spectrum to pyrethroids and fipronil. 
Pestic Biochem Physiol 2007; 89 (2): 97-103.
[6]   Emami SN, Vatandoost H, Oshaghi  MA, Mohtarami F, Javadian 
E, Raeisi A.  Morphological method for sexing anopheline larvae. J 
Vector Borne Dis  2007;44 (4): 245-9.
[7]   Naddaf SR, Oshaghi MA, Vatandoost H, Asmar M. Molecular 
characterization of the Anopheles fluviatilis species complex in 
Iran. East Mediterr Health J 2003; 9(3): 257-65. 
[8]   Hanafi-Bojd  AA, Vatandoost H, Jafari R. Susceptibility status 
of An. dthali and An. fluviatilis to commonly used larvicides in an 
endemic focus of malaria, southern Iran.  J Vector Borne Dis  2006; 
43 (1): 34-8.
[9]   Nadaf Dezfouli SR, Oshaghi MA, Vatandoost H, Assmar M. 
rDNA-ITS2 based species-diagnostic polymerase chain reaction 
assay for identification of sibling species of Anopheles fluviatilis in 
Iran.  Southeast Asian J Trop Med Public Health 2003; 34: 56-60.
[10] Vatandoost H, Moinvaziri VM. Larvicidal activity of neem 
tree extract (Neemarin) against mosquito larvae in the Islamic 
Republic of Iran. Eastern Med Health J 2004; 10: 573-8.
[11] Vatandoost H, Shahi H, Abai MR, Hanafi-Bojd AA, Oshaghi MA, 
Zamani G. Larval habitats of main malaria vectors in Hormozgan 
province and their susceptibility to different larvicides. Southeast 
Asian J Trop Med Pub Health 2004; 35: 22-5.
[12] Oshaghi MA, Shemshad Kh, Yaghobi-Ershadi MR, Pedram 
M, Vatandoost H, Abaie MR, et al. Genetic structure of the 
malaria vector Anopheles superpictus in Iran using mitochondrial 
cytochrome oxidase (COI and COII) and morphologic markers: A 
new species complex? Acta Trop 2007; 101(3): 241-8.
[13] Oshaghi MA, Chavshin AR, Vatandoost H. Analysis of mosquito 
bloodmeals using RFLP markers. Exp Parasitol 2006; 114 (4): 
259-64.
[14] Vatandoost H, Mashayekhi M, Abaie MR, Aflatoonian MR, 
Hanafi-Bojd AA, Sharifi I. Monitoring of insecticides resistance 
in main malaria vectors in a malarious area of Kahnooj district, 
Kerman province, southeastern Iran. J Vector Borne Dis 2005a; 
42: 100-8.
[15] Oshaghi MA, Chavshin AR, Vatandoost H, Yaaghoobi F, 
Mohtarami F, Noorjah N. Effects of postingestion and physical 
conditions on PCR amplification of host blood meal DNA in 
mosquitoes. Exp Parasitol  2006a; 112: 232-6.
[16] Sedaghat MM, Linton YM, Nicolescu G, Smith L, Koliopoulos G, 
Zounos AK, et al. Morphological and molecular characterization of 
Anopheles (Anopheles) sacharovi Favre, a primary vector of malaria 
in the Middle East. Systematic Entomol 2003a; 28: 241-56.
[17] Doosti S, Azari-Hamidian S, Vatandoost H, Oshaghi MA, 
Hosseini M. Taxonomic differentiation of Anopheles sacharovi 
and An. maculipennis S.l. (Diptera: Culicidae) larvae by seta 2 
(antepalmate hair). Acta Med Iranica 2006; 44(1):  21-7. 
[18] Oshaghi MA, Sedaghat MM, Vatandoost H. Molecular characterization 
of the Anopheles maculipennis complex in the Islamic Republic of 
Iran. East  Mediterr Health J 2003; 9(4): 659-66.
Sedaghat Mohamad Medhi et al./Asian Pacific Journal of Tropical Medicine (2010)841-845 845
[19] Sedaghat MM, Linton YM, Oshaghi MA, Vatandoost H, Harbach 
RE. The Anopheles maculipennis complex (Diptera: Culicidae) in 
Iran: molecular characterisation and recognition of a new species. 
Bull Entomol Res  2003b; 93: 527-35.
[20] Vatandoost H, Dehakia M, Djavadia E, Abai MR, Duchson S. 
Comparative study on the efficacy of lambdacyhalothrin and 
bifenthrin on torn nets against the malaria vector, Anopheles 
stephensi as assessed by tunnel test method. J Vector Borne Dis 
2006; 43 (3): 133-5. 
[21] Omrani SM, Vatandoost H, Oshaghi MA, Shokri F, Guerin PM, 
Ershadi MRY, et al. Fabrication of an olfactometer for mosquito 
behavioural studies.  J Vector Borne Dis 2010; 47 (1): 17-25.
[22] Kayedi  MH, Lines JD, Haghdoost AA, Vatandoost MH, Rassi 
Y, Khamisabady K. Evaluation of the effects of repeated 
hand washing, sunlight, smoke and dirt on the persistence of 
deltamethrin on insecticide-treated nets. Trans R Soc Trop Med 
Hyg 2008; 102(8): 811-6.
[23] Rafinejad J, Vatandoost H, Nikpoor F, Abai MR, Shaeghi 
M, Duchen S, et al. Effect of washing on the bioefficacy of 
insecticide-treated nets (ITNs) and long-lasting insecticidal nets 
(LLINs) against main malaria vector Anopheles stephensi by three 
bioassay methods. J Vector Borne Dis  2008; 45 (2): 143-50.
[24] World Health Organization. Technological report series. Geneva: 
WHO; 1973, p. 513.
[25] Hadjiakhoondi A, Vatandoost H, Abousaber M, Khanavi M, Abdi, 
L. Chemical composition of the essential oil of Tagetes minuta L. 
and its effects on Anopheles stephensi larvae in Iran. J Med Plant 
2008; 7 (26): 33-100.
[26] Vatandoost H, Hanafi-Bojd AA. Laboratory evaluation of 3 
repellents against Anopheles stephensi in the Islamic Republic of 
Iran. East Mediterr Health J 2008; 14 (2): 260-7.
[27] Yaghoobi-Ershadi MR, Akhavan AA, Jahanifard E, Vatandoost 
H, Amin Gh, Moosavi L, et al. Repellecy effect of Myrtle essential 
oil and DEET against Phlebotomus paptasi Scopoli, the main 
vector of zoonotic cutaneous leishmaniasis under laboratory 
conditions. Iranian J Pub Health 2006; 35(3): 7-13.
[28] Sadat Ebrahimi  SE, Hadjiakhoondi A, Rezazadeh Sh, Fereidunian 
N, Vatandoost H, Abaee MR. The components of Tagetes minuta 
L. and its biological activities against malaria vector, Anopheles 
stephensi in Iran. J Med Plants 2005; 4 (16): 43-7.
[29] Oshaghi MA, Ghalandari R, Vatandoost H, Shayeghi M, Kamali-
nejad M, Tourabi-Khaledi H, et al. Repellent effect of extracts 
and essential oil of Citrus limon (Rutaceae) and Melissa officinalis 
(Labiatae) against main malaria vector, Anopheles stephensi 
(Diptera: Culicidae) in Iran. Iran J Public Health 2003; 32(4): 47-
52.
[30] Vatandoost H, Khazani A, KebriainZadeh A, Rafinejad J, 
Khoobdel M, Abai MR, et al. Comparative efficacy  of Neem 
and dimethyl phthalate (DMP) against malaria vector, Anopheles 
stephensi (Diptera: Culicidae). Asian Pacific J Trop Med 2008; 
1(3): 1-6. 
[31] Hadjiakhoondi A, Aghel N, Zamanizadeh N, Vatandoost H. 
Chemical and biological study of Mentha spicata L. essential oil 
from Iran. Daru  2000; 8(1 & 2): 19-21.
[32] Hadjiakhoondi A, Sadeghipour-Roodsari HR, Vatandoost H, 
Khanavi M, Abaee MR, Vosoughi M, et al. Fatty acid composition 
and toxicity of Melia azedarach L. fruits against malaria vector 
Anopheles stephensi.  Iranian J Pharm Sci  2006; 2(2): 97-102.
[33] Hadjiakhoondi A, Vatandoost H, Jamshidi A, Bagherj Amiri E. 
Chemical constituents and efficacy of Cymbopogon olivieri (Boiss) 
bar essential oil against malaria vector, Anopheles stephensi. Daru 
2003; 11(3): 125-8.
[34] Hadjiakhoondi A, Vatandoost H, Khanavi M, Abaee MR. 
Biochemical investigation of different extracts and larvicidal 
activity of Tagetes minuta L on Anopheles stephensi larvae, Iranian. 
J Pharm Sci  2005; 1: 81-4.
[35] Hadjiakhoondi A, Vatandoost H, Jamshidi A, Amiri EB. Chemical 
constituents and efficacy of Cymbopogon olivieri (Boiss.) bar 
essential oil against malaria vector, Anopheles stephensi.  Daru 
2003; 11 (3): 125-8. 
[36] Nathan SS. The use of Eucalyptus tereticornis Sm. (Myrtaceae) 
oil (leaf extract) as a natural larvicidal agent against the malaria 
vector Anopheles stephensi Liston (Diptera: Culicidae). Bioresource 
Tec 2007; 98 (9): 1856-60.
[37] Silva J, Abebe W, Sousa SM, Duarte VG, Machado MIL, Matos 
FJA. Analgesic and anti-inflammatory effects of essential oils of 
eucalyptus. Bioresource Tech  2003; 89: 277-83.
[38] Su YC, Ho CL, Wang EI, Chang ST. Antifungal activities and 
chemical compositions of essential oils from leaves of four 
eucalyptus. Taiwan J For Sci 2006; 21: 49-61.
[39] Dongmo PMJ, Ngoune LT, Dongmo BN, Kuate J, Zollo PHA, 
Menut C.  Antifungal potential of Eucalyptus Saligna and 
Eucalyptus Camaldulensis essential oils from Cameroon against 
Phaeoramularia Angolensis. Eur J Sci Res 2008; (3): 8-357.
[40] Ghalem BR, Mohamed B. Antibacterial activity of leaf essential 
oils of Eucalyptus globulus and Eucalyptus camaldulensi. Afr J 
Pharm 2008; 2(10): 211-5.
[41] World Health Organization. Instructions for determining 
susceptibility or resistance of mosquito larvae to insecticides. 
Geneva: WHO; 1981, p. 807.
[42] Finney  DJ. Probit analysis. 3rd ed. London: Cambridge University 
Press; 1971, p. 338.
[43] Daizy B, Pal SH, Kumar KR, Shalinder K. Eucalyptus essential oil 
as a natural pesticide. For Ecol Mange 2008; 256(12): 2166-74.
[44] Sen-Sung C, Chin-Gi H, Ying-Ju C, Jane-Jane Y, Wei-June C, 
Shang-Tzen T. Chemical compositions and larvicidal activities of 
leaf essential oils from two eucalyptus species. Bioresource Tech 
2009; 100: 452-6.
[45] Trigg JK. Valuation of a Eucalyptus-based repellent against 
Anopheles spp. in Tanzania. J Am Mosq Control Assoc 1996; 12: 
243-6.
[46] Elbana SM. Larvicidal effects of Eucalyptus extract on the larvae 
of Culex pipiens mosquito. Int J Agri Biol 2006; 8(6): 896-7. 
